Abstract: Exceptionally K-rich clinoptilolite -heulanditc group zeolites, in which the K content is frequently over 90 % of the extraframework cations, occur in Quaternary -Neogene marine sediments from three offshore explo ration boreholes ofT the Japanese Islands. The c1inoptilolites and heulandites have been formed by recent burial diagenesis of acidic vitric tufTs. Acidic volcanic glass fragments of Zone I have reacted with trapped sea water to form the c1inoptilolites in a narrow depth interval at the top of Zone II. The crystal size and habit of clinoptilolites are uniform and unchanged throughout Zone II. The Si/(AI+Fe) ratio of c1inoptilolites does not change systemati cally with depth and the variation of this ratio with depth correlates with the anorthite content in volcanogenic plagioclase. If the glass composition is related to the plagioclase composition. then c1inoptilolite compositions should be principally controlled by the initial glass compositions and are thus not modified during burial. Most, if not all, the K cations in these c1inoptilolites were inherited from the original glass. The K-c1inoptilolites of Zone I! become unstable due to increasing temperatures and are transformed to K-heulandites in Zone II!. The difTerence in crystal size and habit between Zones I! and II! may be due to the fact that the transformation is not a cation exchange reaction bu t a microdissolution -precipitation process.
Introduction
Clinoptilolite and heulandite belong to the same structural group of zeolites, and show a wide and continuous compositional range (Boles, 1972; Gottardi & Galli, 1985) . The definition of clinop tilolite and heulandite is still controversial. Mumpton (1960) defined clinoptilolite as the high-silica counterpart of heulandite, and he pro posed the criterion that alkali-rich clinoptilolite can be heated to 700°C before becoming noncrys talline, whereas heulandite is transformed into "Heulandite B" at 230°C and becomes noncrys talline over 350 oe. On the contrary, Mason & Sand (1960) have po in ted out that the important difference between clinoptilolite and heulandite is in the ratio of divalent to monovalent cations; they defined clinoptilolite with (Na+K) > 2Ca and heulandite with (Na+K) < 2Ca. Boles (1972) has investigated the relationship between chemi cal composition and thermal behavior in the heu landite group, defining clinoptilolite with Si/AI> 4.0 and heulandite with Si/Al< 4.0. In the pres-001:10.1127/ejm/2/6/0819 ent study, the classification of clinoptilolite and heulandite is based on the difference in Si/(Al +Fe) ratio after Boles (1972) , because this clas sification corresponds weil with the field occur ren ce (Ogihara, 1989; Ogihara & Iijima, 1989) .
Clinoptilolites can contain various kinds of predominant extraframework cation, such as Na, K and Ca. Na is the dominant cation in most sedimentary clinoptilolites (Alietti et al. , 1977; Gottardi & Galli, 1985) . However, deep-sea cli noptilolites are predominantly potassic (Stone cipher, 1976 (Stone cipher, , 1978 . The "K-rich clinoptilolite" from Itaya is considered to be formed by burial diagenesis of acidic vitric tuff (Minato & Utada, 197 1), even though it appears to be largely sodic (Watanabe et al., 1986) . K-clinoptilolite also oc curs in alkali saline lake deposits (Sheppard et al., 1985) .
Heulandites usually have Ca as the predomi nant extraframework cation. Alietti (1972) 
